$189UNaN1TIEatuaNY IRl

TAseN1539eNUgAnyUITY un. Ysuuseaa 2554

S9ELATINTG 2-N(R)181.54

Yal3a9 (Mwlne) MswmueTaEiaindnsnsivavasinlaenguininnisiagoudn

VBIBUNIAYUIA WY

a

Foaq (nMw199nge) Developing a Discharge Meter by Large Scale Particle Image

Velocity Method

Tne

M3.392N1UA ASIVR]IUAT

ANAMAYIAINTTUYVAUTENIUY
AMSIAINITTUAENST ALLWILEU
UNIINYIBNYATANENS INSUYAN LW ILEU

Un1sAnwn 2554



5189UNaN1TIVEAtURNY TR

TAsen1539enuganyulde un. Ysuuseaa 2554

SWHLATINTG 2-N(R)181.54

a

Yalsaa(nwlng) MmsiauaIadiadindnsnisivavenilaengununisinioun

VBIBYNIAYUIA NG

(nw1d9nge) Developing a Discharge Meter by Large Scale Particle Image

Velocity Method

SWALATINT 1-N(R)181.54

A va o a ¢ aaa a v v
Yoriidy 8.03.35enud @3 Ivelluns (Fnthlasanig)

1Y

NUIBUNEIAR AAIVIAINTTUVAUTENIU ALIFINTTUFANERNT ALNILEY

(% ¢

PN UINSANS 034-351-897 Ins@15 034-515-404

YorI3Y WIENTAUNT (WONaT

1Y

NUIBIUNEIAR AAIVIAINTIUNVAUTENIU ALIFINTTUFNERNT ALNILEY

o L3

PUELAVINTANS 034-351-897 Insa1s 034-515-404

UNARNED

ninensuTuuras U Ay AeN1SHANERTINEATNITUVBIUTENA N15UTNITINNTT

o - 1 = £4 a a & a 13 & a P LY
“Vli‘WEJWﬂi‘lﬂ’e)EJN@J?%U‘UI%@U?S&VWQWWQQE‘:{WUSLUUﬂWiLﬁiNﬂ’J’]QJLLSUQLLNN‘LJWTGU@Q%WG] Wiateeiuy



Janifaziinainnisuiauaauinndndudenisallnauilag 1nensnssuuazgnaInnssy su89
Ty dedanansenuannuienalsemaralnenss nalniidAglunisuimsdanismsnenns
S v |a S v a4 A A a a A A 9 S oA

WAENIINTIVINUSINUUImEAsSadilaNliusEAnSan wnIesllensivinUsvunaniiegununely
yianan runduiifueiesiiofintunansiisusama dsmgann fmsviauiigenduden
shlinammneintieedesodeliidanutugameindy Tasmsitedisdiinmiauiedosde
fndnsnsivaiu endendnnistheninnisiadeufivesind wdwinssumausanisinaain

< d' = a H ¥ a = ! a Y A ' LY 4

ANLSINTARRUNYRIRIUY tagldn1sidSeuisuninatevesiininiiaidsiukasldaunis
ANUFURUSLHONIAANIMATIUIAYDINITLARBUNVBINIU NMsnaaesilaiinisyinismeaeuly
WosUURNsTaMEans N1ATTIIAINTINTAUTENIU AMZIAINTINAAAS NILWILAY NaTIlEiaIN 113
AsvingnUTEUWiBuiUuNInsIRTaLUUMIUSINT nan1sAasnsINsivaresasewminlag

ngeinsgieunavnalugnuidalndifiseiunisnsaiauuunielsung

Abstract

Water resource is significant to the outcome of agricultural. Managing the water
resource to the optimum performance will strengthen the national security. This will result
in preventing problems such as water shortage for consumption, agriculture and industry
including flood protection. These problems directly impact the nation. The important

mechanism for the water resource management is to measure the amount of water with a



reliable tool. There are many types of water measuring instruments on the market. Most of
them are imported abroad and very expensive. Water measurement with a special tool
requires people with specific skills. This project has developed a tool to measure the flow
rate. The principle is measuring the movement of water surface. The flow velocity is
calculated from movement of the water surface. This can be done by comparing the water
surface images at different time. A cross-correlation equation is used to determine the
direction and magnitude of the water surface. This experiment has been tested in a
hydraulic laboratory, Department of Irrigation, Engineering KPS. The results of the
measurements are compared with measurements of the volume metric. The calculated
flow rate by LSPIV method shows the flow discharge close to the volume metric

measurements.
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(nMw1dangw) Flow Velocity, Large-Scale Particle Image, Discharge
measurement
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N15UsELaNan N (Image Processing) vinedie N1sisenldiunaunsonssuisia g odnnis
(% o s a va 1 o = ! 4‘ ¥ a
funn Ineilinguszasdiodousuainuandiiveanin wu anuautdn & wasadiaielilanimid
AauaNURnIuABIN1s TUN1TUTEIIANANIN SEUUNTUTEIANANTNLUUATADS (Digital  Image

. 3 av Yo a a = o 6
Processing)  LUussuuiilasuauieniliesandauasainauis aunsairluussgnaldluamy
UszLanengqlaeensunsuaneiinnuanansalunsussunanansinsiagusiugn
1. #dnN15N15UsERIENaNMAIRea (Digital Image Processing) anunsauwueantsidu 5 nau wang
Ao
(1) msUTuUsanm (Image Enhancement)
2) msﬁuamwgﬂmw (Image Restoration)
(3) NMFAATIZANMN (Image Analysis)
(@) n30UsnnIN (Image Compression)
(5) M3d9LATILIRNN (Image Synthesis)

A o & & o oo & v
2. MaUasuUlUaFULUUNNAZNTEIIYRAWLTUIRQUAaZATWILTUN UK
2.1n3nsesdeyalagIsaeuligdu

N13UsTIIaNaN NAIE3sN1sAULIgTUY A N1INTEnAUsENINNINAULUY (Template
Image) AUATNAURUUAD WATNEUUIA N x M VosYnfavNaglugauriunImifiuLmnaf1e Lite

v ¢ U Y o 1% [ =

MHAANSYDINITABULIRTU drimualmnanas TOGY) LUWNIWARYWIA n x m kaza1wn I(X,Y) &
YU N x m NIABULIRTUTENIIWMIIWAATUAT AaNns

I'(X,Y):T*I:imi:T(i,j).l(X—i,Y—j) (1)

j=

=0 1% f
INANNTTILHUIN ANPATBININAETNITNEN IURILNUAILazLALLRY AaulgTulided
ASWANNLLINGS 1S8n11 Cross-correlation waztdunfenlvlunisuszanananin

Cross-Correlation tJumsimsgrimanuduiusvestoyalneiiyndeyadoynilauniseisil
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1. Gi’faaﬂal,ﬁméfu (Pre-process and acquiring data ) Uszneunay
1.ﬁ'lmwmﬂlfz“jut,ezja%umwdﬂLﬁﬁhmqjméamamﬁamaﬁ(lmage Acquisition)
2.91MASUTUAIRN DU VWA, ANULTNLES, §, tazanuaudavesn e saiiu
Ansznnisluwalalimage Adjustment)
B.ﬁﬁmﬂé‘aﬂﬁuﬁﬁ%ﬁﬂmﬁmeﬁaaﬂmﬂﬁauﬁaQﬁw‘%adauﬁlﬂs&’moise filtering)

2.mMsUszinaRaLayiiaszvideya (Data Process and Analysis)
1.'a'mﬁhizﬁuﬁﬁlﬁmﬂmwhgmm RGB ureunsindouiiuasndsnisindoud
2. Feuseftandnlunmfiensinnuunansindeufivazanuniiveanisndeuiive
AnaUAsuuadAd
3.Uszananavasteyanin ISy uunsussiianadayauuunaIesa uLasIuInYeItaya
4.p5RaeUAINAA AR EBLLaTANRANAIRlUNSA ALY MsRRdLTiRA AR en
RRGGH
5 nsgvideyauarininisusunndeya
6.Afutayasng WU AnuE fide fievna vesnmiSaTigainag

3.n15uanana (Data Display)
lassadewedlusunsulananseglugui 2.2 lnsuansdrdunisiaszivesiilusunsuidudidu lny
nsrvIumsyhauediusunsuliuanalilugun 2.3
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Program Structure

Part |
Pre-process

- Image Selection or Acquisition

- Image Color Change/Adjustment

- Image Contrast/Brightness Adjustment <

- Image Error Screening

Interface
A\ 4
Part Il
Data Process and Analysis Return
- RGB Coordinate Acquisition Value

- Coordinate Aliment
- Multi-Pass Data Processes
- Outliner Detection
- Data Analysis and Correction

- Data Storage

Interface

\ 4

Part 11l

Post-process
- Data Output and Display

- Flow Data (Velocity, Direction)

JUN 2.3 Tassaiamsvhauveddsinsunsiainnisinfeuivesnyney
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JUT 3.3 YSanaunisindieudinlaannnsdu

nsvukUsUTIN (Vorticity) anunsaldlunisiiansanusunaunisiniounuuunyuvemeney
Tunmdieusuufanusuadenanualiuandluguf 3.4 AuEY (Magnitude of Velocity) wandlu
JUN 3.5
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LSPIV Method VS Actual Average Velocity
2.5

? r V \ //\\ —#—|SPIV Calculated (m/s)
1.5 A =—#—Acturl Average Velocity (m/s)

1 A
\

S= Slope ,Q=Discharge(m®/s)

Average Velodty (m/s)
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$=0.027,0=0.149 -

$=0.012,0=0.049

$=0.012,0=0.081

S
S
S
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S
S
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Comparision Between Actual Average
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